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(57)Abstract: ' a) 
PURPOSE: To secure uniformity within a 
semiconductor substrate of a grinding amount in a 
single-leaf type grinding device of semiconductor 
substrate (wafer). 

CONSTITUTION: An outer surface 33c (a contact 
surface of a semiconductor substrate) of a substrate 
mounting part 33b is outwardly swollen to be a curve 
surface shape. Further, this is attached to the 
semiconductor substrate pressed against abrasive 
cloth and the semiconductor substrate is bent along 
the outer surface 33c by an elastic force of abrasive 
cloth. Thus, it is possible to make uniformer a surface 
inside distribution of conventional process pressure, 
particularly the surface inside distribution in which 
elasticity of the abrasive cloth acts largely on a peripheral part of the semiconductor 
substrate to elevate process pressure of the part. The uniformity inside the surface of a 
grinding amount is secured more. A curve surface shape is formed, as shown in Fig. 1, by 
driving a piezo-element, a super-magnetostrictive alloy, etc., 35. Also, it may be fixedly 
formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is polish equipment of the semi-conductor substrate characterized by for the outside 
surface of the semi-conductor substrate attachment section of the above-mentioned plate for 
substrate adsorption to be the curve side configuration which swelled to the method of outside in the 
polish equipment of the semi-conductor substrate which make abrasive cloth intervene, make the 
semi-conductor substrate attached in the semi-conductor substrate attachment section of the plate for 
substrate adsorption attached in the rotation carrier for polish counter a turn table, and grinds the 
front face of the above-mentioned semi-conductor substrate with the above-mentioned abrasive 
cloth. 

[Claim 2] The curve which met the outside surface of the above-mentioned semi-conductor substrate 
attachment section of the above-mentioned semi-conductor substrate in claim 1 is polish equipment 
of the semi-conductor substrate characterized by pressing the above-mentioned semi-conductor 
substrate to the above-mentioned abrasive cloth, and being made. 

[Claim 3] Set to claim 1 or claim 2, and while the above-mentioned rotation carrier for polish, and 
the above-mentioned plate for substrate adsorption, width-of-face adjustable materials, such as a 
piezo-electric element and a giant magnetostrictive alloy, intervene in the above-mentioned plate for 
substrate adsorption. Polish equipment of the semi-conductor substrate characterized by for the 
above-mentioned semi-conductor substrate attachment section having countered the above- 
mentioned width-of-face adjustable material, being able to drive the above-mentioned width-of-face 
adjustable material, and being able to change the curve side configuration of the outside surface of 
the above-mentioned semi-conductor substrate attachment section. 

[Claim 4] Polish equipment of the semi-conductor substrate characterized by the hard ball 
intervening between the above-mentioned width-of-face adjustable material and the above- 
mentioned semi-conductor substrate attachment section in claim 3. 

[Claim 5] For the notch for reducing [ in / on claim 3 or claim 4 and / the outside location of the 
above-mentioned semi-conductor substrate attachment section ] the rigidity of the outside location of 
the above-mentioned semi-conductor substrate attachment section, the above-mentioned plate for 
substrate adsorption is polish equipment of the semi-conductor substrate characterized by being 
formed in a circumferencial direction. 

[Claim 6] It is polish equipment of the semi-conductor substrate characterized by forming the above- 
mentioned semi-conductor substrate attachment section by stainless steel or phosphor bronze, and 
carrying out the Teflon coat of the outside surface of the above-mentioned semi-conductor substrate 
attachment section in any one of claim 3 - the claims 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes abrasive cloth intervene, makes the semi-conductor 
substrate (wafer) attached in the semi-conductor substrate attachment section of the plate for 
substrate adsorption attached in the rotation carrier for polish counter a turn table, and relates to the 
polish equipment of the semi-conductor substrate which grinds the front face of a semi-conductor 
substrate with abrasive cloth. 
[0002] 

[Description of the Prior Art] The demand which reduces the device level difference in a chip when 
processing a detailed pattern is increasing increasingly as high integration of ULSI progresses. 
Especially in the logic IC which makes laminating wiring structure indispensable, this poses a 
serious problem. In order to solve this problem, examination of the formation of global flush has 
been performed. 

[0003] and — as the technique in which global flush-ization can be attained — especially — chemical 
machinery polish (it abbreviates to CMP Chemical-Mecanical-Polishing and the following) — law is 
capturing the spotlight. 

[0004] And in the CMP method, process margins, such as RIE and PVD, are extended more and the 
homogeneous improvement in the amount of polishes between semi-conductor substrates within the 
field of the same semi-conductor substrate (polish removal rate) serves as an important theme from 
the need of detecting the alignment mark of FOTORISO more easily. 
[0005] Generally the amount of polishes of the CMP method can be expressed with Preston 
(Preston) type;(dT/dt) =kxPx (ds/dt) here. They are T:thickness, ^proportionality constant, 
P:processing pressure force, the amount of displacement of the any selected point in sisubstrate 
(movement magnitude), and t:time amount here, k is a constant it is decided with an abrasive 
material and abrasive cloth that will be the quality of abrasives-ed. Moreover, distribution of ds/dt in 
a substrate can be equalized by making equal angular velocity of a turn table and the rotation carrier 
for polish. Namely, in the polish equipment of one shafting of single wafer processing shown in 
drawing 7 , X and a Y-axis are taken by making the core of a polish disk (circle Ol) into a zero, the 
angular velocity of the semi-conductor substrate (circle 02) which rotates the angular velocity of a 
polish disk with omega 1 and the rotation carrier for polish — omega 2 ** — if it carries out ~ the rate 
u of the any selected point P on a semi-conductor substrate — u=(Rl+R2) omegal-R2 omega2 = 
(omegal-omega2) R2+omega one Rl It becomes. It is Rl here. The distance vector between the core 
of a polish disk (circle Ol), and the core of a semi-conductor substrate (circle 02), and R2 It is a 
distance vector between the core of a semi-conductor substrate (circle 02), and an any selected point 
P. Therefore, omegal =omega2 It solves and is u=omega one Rl. It becomes and is R2. It does not 
depend but is omega 1 . Rl Since it becomes a function, it is omega 1 . Rl If it is made to fix, u will 
have fixed vector quantity within a substrate. That is, a velocity distribution is lost. 
[0006] Therefore, in a Preston style, since it can equalize within k and (ds/dt) a substrate, in order to 
make the amount of polishes into homogeneity, it becomes important to make the field internal 
division cloth of the polishing pressure force P into homogeneity. 
[0007] 

[Problem(s) to be Solved by the Invention] however, in order that the abrasive cloth stuck on the turn 
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table may contact a semi-conductor substrate, the thrust to the semi-conductor substrate of abrasive 
cloth has the problem of surely becoming larger by the periphery of a semi-conductor substrate 
(reference; — the 71-85 page:Toshiro Dohi work of the CMP seminar text February 23 or 24, 1993 
issues, and Sponsorship rear rise company). That is, if the semi-conductor substrate 61 by which this 
is adsorbed since the plate for substrate adsorption is brought as much as possible close to a flush 
side in the usual polish as shown in drawing 8 (a) also serves as a flush side, abrasive cloth 62 
contacts the semi-conductor substrate 61 of this plate-like voice and the predetermined processing 
pressure force W acts, a pressure P will concentrate around a substrate in connection with the elastic 
deformation of abrasive cloth 62. Therefore, if it grinds in this condition, finally the substrate 
circumference will be in the substrate configuration condition that pressure distribution become 
homogeneity more, greatly (this drawing (b)), and polish processing will also end the amount of 
polishes (polish removal rate) (this drawing (c)). 

[0008] The problem of the concentration to the substrate circumference of the pressure 
accompanying the elastic deformation of the above-mentioned abrasive cloth Whenever [ of a turn 
table ] flush [, and ], the problem of the heterogeneity of the processing pressure force P 
accompanying manufacture precision, such as polish equipments, such as thickness unevenness of 
abrasive cloth and field blurring of the turn table at the time of rotation, and abrasive cloth, etc. 
differs [ of the plate for substrate adsorption ] from a problem solvable enough by improvement in 
manufacture precision. Since it is a problem on the structure which a grinder style originally has, in 
order to fully raise polish precision, it is very important to fully cancel the defect on the structure. 
[0009] Then, the purpose of this invention is to offer the polish equipment of the semi-conductor 
substrate which the defect on the above-mentioned structure is fully canceled, and the homogeneity 
of the thrust to the semi-conductor substrate of abrasive cloth is secured, with can acquire the 
homogeneity of the amount of polishes. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the outside surface 
of the semi-conductor substrate attachment section of the plate for substrate adsorption is the curve 
side configuration which swelled to the method of outside in the polish equipment of the semi- 
conductor substrate which this invention makes abrasive cloth intervene, makes the semi-conductor 
substrate attached in the semi-conductor substrate attachment section of the plate for substrate 
adsorption attached in the rotation carrier for polish counter a turn table, and grinds the front face of 
a semi-conductor substrate with abrasive cloth. 

[001 1] The curve in alignment with the outside surface of the semi-conductor substrate attachment 
section of a semi-conductor substrate presses a semi-conductor substrate to abrasive cloth, and may 
be made. 

[0012] While the rotation carrier for polish, and the plate for substrate adsorption, width-of-face 
adjustable materials, such as a piezo-electric element and a giant magnetostrictive alloy, intervene in 
the plate for substrate adsorption, the semi-conductor substrate attachment section has countered the 
width-of-face adjustable material, a width-of-face adjustable material is driven, and you change the 
curve side configuration of the outside surface of the semi-conductor substrate attachment section. 
[0013] The hard ball may intervene between a width-of-face adjustable material and the semi- 
conductor substrate attachment section. 

[0014] A width-of-face adjustable material is driven, and when the curve side configuration of the 
outside surface of the semi-conductor substrate attachment section can be changed, the notch for the 
plate for substrate adsorption to reduce the rigidity of the outside location of the semi-conductor 
substrate attachment section in the outside location of the semi-conductor substrate attachment 
section may be formed in the circumferencial direction. 

[0015] A width-of-face adjustable material is driven, when the curve side configuration of the 
outside surface of the semi-conductor substrate attachment section can be changed, the semi- 
conductor substrate attachment section is formed by stainless steel or phosphor bronze, and the 
Teflon coat of the outside surface of the semi-conductor substrate attachment section may be carried 
out. 
[0016] 

[Function] From a Preston style, a polish removal rate can be made into homogeneity, when the 
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polishing pressure force is equal. Therefore, a semi-conductor substrate is incurvated beforehand, 
and if it grinds by [ as the pressure distribution when pressing abrasive cloth becoming more 
uniform ], the amount distribution of polishes within a more uniform substrate side will be acquired. 
And after polish termination, if the curve of a semi-conductor substrate is returned to the original 
plate-like voice, the plate-like semi-conductor substrate which has the final more uniform amount 
distribution of polishes will be obtained. By the way, since a semi-conductor substrate is attached in 
the outside surface of the semi-conductor substrate attachment section of the plate for substrate 
adsorption, if this outside surface is beforehand made into a curve side and a semi-conductor 
substrate is incurvated along with this, a semi-conductor substrate can be incurvated. 
[0017] Since abrasive cloth has predetermined thickness and has predetermined elasticity if a semi- 
conductor substrate is pressed to abrasive cloth after attaching a semi-conductor substrate in the 
outside surface of the semi-conductor substrate attachment section, a semi-conductor substrate is 
pushed back by abrasive cloth and curves along with the outside surface of the semi-conductor 
substrate attachment section. Therefore, even if it does not establish a means to incurvate a special 
semi-conductor substrate along with an outside surface, thereby, a semi-conductor substrate can be 
incurvated. 

[0018] The semi-conductor curve side configurations where pressure distribution become 
homogeneity in a field by the thickness of abrasive cloth, the elastic modulus, the size of the 
processing pressure force, etc. differ. Therefore, it is desirable that it can carry out adjustable [ of the 
curve side configuration of the outside surface of the semi-conductor substrate attachment section ]. 
While the rotation carrier for polish, and the plate for substrate adsorption, width-of-face adjustable 
materials, such as a piezo-electric element and a giant magnetostrictive alloy, are made to intervene 
in the plate for substrate adsorption, this is driven, and the curve side configuration of the outside 
surface of the semi-conductor substrate attachment section can be changed into arbitration by 
carrying out the variation rate of the semi-conductor substrate attachment section which counters 
this. 

[0019] If the hard ball intervenes between a width-of-face adjustable material and the semi- 
conductor substrate attachment section, since a width-of-face adjustable material will give the 
displacement force not as a field but as a point at the semi-conductor substrate attachment section, 
the smooth curve side configuration which does not have distortion in the outside surface of the 
semi-conductor substrate attachment section more can be given. 

[0020] When incurvating the semi-conductor substrate attachment section with a width-of-face 
adjustable material, the curve near the edge of the semi-conductor substrate attachment section can 
fully be obtained by forming in the outside location of the semi-conductor substrate attachment 
section of the plate for substrate adsorption the notch which reduces the rigidity of this part. 
[0021] Since plastic deformation is prevented and shearing stress can fully be borne by making the 
semi-conductor substrate attachment section into stainless steel or phosphor bronze when incurvating 
the semi-conductor substrate attachment section with a width-of-face adjustable material, a desired 
curve side is maintained and it becomes possible repeatedly to make the curve side. Moreover, 
mixing of the metal impurity to a semi-conductor substrate is prevented by having carried out the 
Teflon coat to the outside surface. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. First, 
the 1st example of this invention is explained. This example is an example of the polish equipment 
of one shafting of single wafer processing, and the rotation carrier 2 for polish is attached in the 
carrier support shaft 1 in drawing 2 . In this example, the carrier support shaft 1 is constituted so that 
it may rotate with an angular velocity equal to the below-mentioned turn table. 
[0023] And the plate 3 for substrate adsorption is attached in the rotation carrier 2 for polish. Guide 
3a for substrate immobilization is prepared in the plate 3 for substrate adsorption at the periphery 
section. The inside of guide 3a for substrate immobilization is set to semi-conductor substrate 
attachment section 3b. Guide 3a for substrate immobilization prevents that a semi-conductor 
substrate escapes from and comes out of semi-conductor substrate attachment section 3b during 
polish. Outside-surface 3c of semi-conductor substrate attachment section 3b is the clamp face of a 
semi-conductor substrate, and has become the curve side configuration which swelled to the method 
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of outside. The non-illustrated adsorption hole is prepared in semi-conductor substrate attachment 
section 3b. an adsorption hole — semi-conductor substrate attachment section 3b and the same axle -- 
guide 3a for substrate immobilization — comparatively — alike — the periphery top of the diameter of 
predetermined of a near location (for example, two thirds of paths of the path of a semi-conductor 
substrate) — for example, eight pieces are prepared (refer to drawing 5 ). A non-illustrated vacuum 
pump is connected behind an adsorption hole, and the open air is inhaled from an adsorption hole by 
driving this. A semi-conductor substrate is attracted by outside-surface 3c with this suction force, 
and it is handled and conveyed. The configuration is determined so that, as for curve side 
configuration 3c of an outside surface, the configuration of a semi-conductor substrate may turn into 
a predetermined curve side configuration with more uniform thrust also to the suction force by the 
adsorption hole conjointly, when a semi-conductor substrate is pressed to abrasive cloth so that it 
may mention later. Moreover, two or more kinds of curve side configuration 3c is prepared by polish 
conditions, such as thickness of a semi-conductor substrate, thickness of abrasive cloth, an elastic 
modulus, and size of the processing pressure force. Semi-conductor substrate attachment section 3b 
is united with the plate 3 for substrate adsorption, and is not invaded chemically, but is manufactured 
by the quality of the material of the quality of the material with little deformation, for example, a 
ceramic, glass, etc. to a load. In addition, you may be plastics, as long as it excels in pressure 
resistance nature and is rich in endurance. 

[0024] Next, the non-illustrated turn table is formed in disc-like, and is formed with the quality of 
the material which is not invaded chemically [ stainless steel, the ceramics, etc. ]. 
[0025] Next, it has fixed polish capacity, the quality of the material of the quality of the material 
which has fixed factional resistance, a moderate elastic modulus (hardness), and thickness, and was 
excellent also in chemical resistance again, for example, urethane foam, a nonwoven fabric, artificial 
leather, etc. is used, and non-illustrated abrasive cloth is stuck on a turn table. 
[0026] This example is constituted in this way, is a predetermined location and makes a semi- 
conductor substrate stick to outside-surface 3c of the plate 3 for substrate adsorption. Since an 
adsorption hole is in the location comparatively near guide 3a for substrate immobilization in this 
condition, the semi-conductor substrate is curving with a certain amount of curvature along with 
outside-surface 3c. And this is conveyed, and it presses by the predetermined processing pressure 
force to the abrasive cloth stuck on the turn table, and the bulb of a vacuum pump is closed, and a 
vacuum pump is suspended. Then, since a semi-conductor substrate is pushed back from abrasive 
cloth, a semi-conductor substrate curves along with outside-surface 3c. In addition, since the both 
sides of the force pushed back from abrasive cloth and the force in which it returns this by the elastic 
force of the semi-conductor substrate itself work, it is not necessary to necessarily stick the edge of a 
semi-conductor substrate to outside-surface 3c. In addition, since the bulb of a vacuum pump is 
closed, and the vacua of an adsorption hole is maintained, therefore the curve force of a semi- 
conductor substrate has arisen also by adsorption from an adsorption hole, a semi-conductor 
substrate is pushed back from abrasive cloth, and the curve side configuration is formed of the force 
of the both sides of the force and the suction force from an adsorption hole. Thus, if a semi- 
conductor substrate curves, and the pressure distribution within a substrate side become more 
uniform, therefore it grinds in this condition, the amount distribution of polishes within a more 
uniform substrate side will be acquired by Preston style;(dT/dt) =kxPx (ds/dt). 
[0027] When a semi-conductor substrate is made into a curve side configuration, the core (Center) 
and periphery (Edge) of a substrate explain an experiment of [ rate / polish removal ] based on 
drawing 3 and drawing 4 . Using the 5 inch substrate, the outside surface of the semi-conductor 
substrate attachment section was made into the radii configuration, and the amount of displacement 
was given to the core and periphery so that the core might serve as a convex configuration to a 
periphery. Polish conditions are the processing pressure force 493 g/cm2 It carried out, and H-l 
(Rodel Nitta make) was used for abrasive cloth, and 30rpm and the rotation carrier rotational 
frequency for polish were set to 30rpm for polish rotating speed. And like the 1st example, it curved 
and the semi-conductor was ground. When not incurvating a semi-conductor substrate by drawing 3 
(location of an axis of abscissa 0), the polish removal rate of the periphery of a semi-conductor 
substrate is quite larger than that of a core. When the variation rate of about 18 micrometers is given 
between the core of an outside surface, and a periphery, the difference of a polish removal rate 
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becomes small. When the difference of a polish removal rate becomes still smaller when the 
variation rate of about 30 micrometers is given between the core of an outside surface, and a 
periphery, and the variation rate of about 50 micrometers is given between the core of an outside 
surface, and a periphery, the removal rate of the core of a semi-conductor substrate is larger than the 
removal rate of a periphery conversely. From these, the relation shown in the straight line of drawing 
3 is obtained, and when the variation rate of about 34 micrometers is given between the core of an 
outside surface, and a periphery, the polish removal rate of the core of a semi-conductor substrate 
and a periphery is expected to be mostly in agreement. Drawing 4 is the graph which carried out the 
difference of these removal rates comparatively, and showed it. The axis of ordinate is expressed 
with the numeric value of [(minimum value of the maximum-removal rate of a removal rate) / 
(average of 2x removal rate)]. 

[0028] Next, the 2nd example of this invention is explained. In drawing 5 , the interior of contact of 
the rotation carrier 12 for polish attached in the carrier support shaft 11, and the plate 13 for substrate 
adsorption attached in this Covered shaft orientations to those both sides, and were extended in the 
direction of a path even in the location of guide 13a for substrate immobilization. The space section 
14 is formed, semi-conductor substrate attachment section 13b is formed in predetermined thickness 
so that it can curve, and outside-surface 13c is formed in the flush side in the condition of not driving 
the width-of-face adjustable material 15 mentioned later, and the extension sections 12d and 13d of 
the predetermined cross section which the rotation carrier 12 for polish and the plate 13 for substrate 
adsorption approach mutually in a center section — having — between extension sections [ 12d and 
13d ] apical surfaces — the width of face of the width-of-face adjustable material 15 — abbreviation - 
- it is the gap section 16 of equal width of face. 

[0029] Since it is desirable for semi-conductor substrate attachment section 13b to maintain a curve 
configuration, and to reproduce the same curve side configuration by the same drive of the width-of- 
face adjustable material 15, it has sufficient elasticity and to be the quality of the material which does 
not cause plastic deformation easily is desired. Moreover, since curved semi-conductor substrate 
attachment section 13b is supported in the location of the width-of-face adjustable material 15, and 
receives the processing pressure force and this processing pressure force gets across to semi- 
conductor substrate attachment section 13b, semi-conductor substrate attachment section 13b is 
wanted to be the material which can fully bear shearing stress. Furthermore, since it dislikes mixing 
of a metal impurity extremely in order to secure the dependability of a semiconductor device, when 
the metal component is included as the quality of the material of semi-conductor substrate 
attachment section 1 3b, it is desirable [ a semiconductor device manufacture process ] to form the 
screen of a metal impurity in the contact section with a semi-conductor substrate. Therefore, 
especially semi-conductor substrate attachment section 13b is formed by stainless steel or phosphor 
bronze, and, as for outside-surface 13c, it is desirable that the Teflon coat is carried out. Teflon 
means polytetrafluoroethylene here. In addition, semi-conductor substrate attachment section 13b is 
rich in pressure resistance nature, and as long as it is the elastic quality of the material, it may use 
plastics. In addition, semi-conductor substrate attachment section 13b may be formed in plate 13 
body for substrate adsorption, and one, and is manufactured separately, and may be fixed to plate 13 
body for substrate adsorption (illustration abbreviation), next, the adsorption hole 18 is 
comparatively looked like [ guide 13a for substrate immobilization ], and is prepared at semi- 
conductor substrate attachment section 13b and the same axle on [ eight ] the periphery of the 
diameter of predetermined of a near location (for example, two thirds of paths of the path of a semi- 
conductor substrate). And it connects with a non-illustrated tube within the space section 14, and 
connects with a non-illustrated vacuum pump further, and the adsorption hole 1 8 inhales the open air 
from an adsorption hole by driving this. A semi-conductor substrate is attracted by outside-surface 
13c with this suction force, and it is handled and conveyed. The configuration is determined so that it 
may push back from adsorption power and abrasive cloth like the 1st example and, as for curve side 
configuration 13c of an outside surface, the configuration of a semi-conductor substrate may turn 
into a predetermined curve side configuration with more uniform thrust according to the force. 
[0030] The width-of-face adjustable material 15 is attached in the gap section 16. In the width-of- 
face adjustable material 15, controlling force, such as electric force and magnetism, is made to act, 
and it is the thing of the material in which adjustable is possible about the width of face, for example, 
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a piezo-electric element, a giant magnetostrictive alloy, etc. are used. If the width-of-face adjustable 
material 15 is made to drive according to controlling force, since the width of face of the width-of- 
face adjustable material 15 tends to become large, tends to contact an extension sections [ 12d and 
13d ] apical surface and tends to extend for 12d of extension sections, and 13d, semi-conductor 
substrate attachment section 13b, i.e., the outside-surface 13c, becomes a curve side configuration. 
[0031] Next, the relation between polish conditions, such as a class of abrasive cloth, processing 
pressure force, and thickness, a class of a semi-conductor substrate, and the width of face of the 
width-of-face adjustable material with which the pressure distribution then searched for are acquired 
is created as table data. 

[0032] Thus, after pressing the rear stirrup made to adsorb to abrasive cloth, it defines the setting 
width of face of a width-of-face adjustable material, and makes controlling force act based on table 
data according to polish conditions, such as a class of abrasive cloth, processing pressure force, and 
thickness, a class of a semi-conductor substrate, so that it may become this width of face before 
constituting and making a semi-conductor substrate stick to an outside surface. Then, in the 
condition of having pressed the semi-conductor substrate to abrasive cloth, like the 1st example, it 
pushes back from adsorption power and abrasive cloth, and a predetermined curve side configuration 
is formed in a semi-conductor substrate of the force, and it grinds in this condition according to it. 
Thereby, the semi-conductor substrate of the uniform amount distribution of polishes made into the 
purpose is obtained. Next, when polish conditions change, the width of face of the width-of-face 
adjustable material 15 is changed with table data, and this grinds. 

[0033] In addition, since semi-conductor substrate attachment section 13b was formed by stainless 
steel or phosphor bronze, a predetermined curve side configuration is maintained and repeat 
repeatability is secured. Moreover, since the Teflon coat of the outside-surface 13c is carried out, 
mixing of the metal impurity to the semi-conductor substrate by which outside-surface 13c is 
adsorbed in use of this polish equipment is prevented greatly. 

[0034] In this example, the number and location of a width-of-face adjustable material can be set up 
so that the curve side configuration of an outside surface may become the optimal. For example, 
drawing 6 forms eight width-of-face adjustable materials 25 in the core of semi-conductor substrate 
attachment section 23b at equal intervals in the shape of a periphery in the location of abbreviation 
middle of the core of one piece and semi-conductor attachment section 23b, and an edge. And the 
curve side configuration of optimal outside-surface 23 c which had curvature desirable enough also in 
near [ of abbreviation middle ] the location of a core and an edge can be acquired by making into 
width of face smaller than the setting width of face of the width-of-face adjustable material 25 of a 
core setting width of face of eight width-of-face adjustable materials 25 arranged in the location of 
abbreviation middle of a core and an edge. 

[0035] Next, the 3rd example of this invention is explained. In drawing 1 , the space section 34 
which was extended on elongation even on the production of 33d of inner end faces of guide 33a for 
substrate immobilization, and was extended even near the outside-surface 33c to shaft orientations in 
the direction of a path is formed in the plate 33 for substrate adsorption, and the inside of the space 
section 34 — to the core, respectively six pieces and eight width-of-face adjustable materials 35 fix in 
the shape of a periphery in each location of about 3 division into equal parts of the distance between 
the core of one piece and semi-conductor substrate attachment section 33b, and an edge, fix on the 
rotation carrier 32 for polish at equal intervals, and it arranges. And the hard ball 37 is arranged 
between the core of the apical surface of each width-of-face adjustable material 35, and semi- 
conductor substrate attachment section 33b. You may fix for the width-of-face adjustable material 
35, and the hard ball 37 may be fixed to semi-conductor substrate attachment section 33b. A hard 
ball 37 may be arranged to each hole of one cage (illustration abbreviation) which may fix to both 
sides and has been arranged in the space section 34, and a hard ball 37 may be held, without fixing to 
neither the width-of-face adjustable material 35 nor semi-conductor substrate attachment section 
33b. The hard quality of the material is used for a hard ball 37, for example, metal balls, such as 
steel, etc. are used. 

[0036] Next, on the outside of guide 33a for substrate immobilization, all peripheries are covered to 
the location on extension of outer edge surface 33e of guide 33a for substrate immobilization, 33f of 
notches is formed, and it has the composition that semi-conductor substrate attachment section 33b 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/19/2006 



JP.07- 130689, A [DETAILED DESCRIPTION] 

r 



Page 7 of 7 



of predetermined thickness was extended to the outside of guide 33a for substrate immobilization 
while [ the ] it had been thick. 

[0037] Since other configurations are the same as that of the 2nd example, explanation is omitted. 
[0038] If this example is constituted in this way and the width-of-face adjustable material 35 is 
driven, each width-of-face adjustable material will produce expansion of the width of face according 
to the controlling force, and will make outside-surface 33c of semi-conductor substrate attachment 
section 33b a predetermined curve side configuration. Since the width-of-face adjustable material 35 
is arranged besides the core also on each periphery of about 3 division into equal parts of the path of 
substrate attachment section 33b, outside-surface 33c which had curvature desirable enough also in 
these parts is obtained. Moreover, in contacting the flush apical surface of the width-of-face 
adjustable material 35 to direct substrate attachment section 33b, substrate attachment section 33b 
becomes a flush side in the part of the flush apical surface of the width-of-face adjustable material 
35. Although there is a possibility of sudden change of a curve arising in the place which becomes 
this flush side from the curve side of outside-surface 33c, therefore distortion being possible for 
pressure distribution and producing polish unevenness In this example, since expansion of the width 
of face of the width-of-face adjustable material 35 is told to substrate attachment section 33b by 
point contact through a shot 37, the pressure distribution which the above-mentioned problem does 
not arise and do not have distortion are acquired. Furthermore, if the rigidity of the part of the 
substrate attachment section 33b outside of the plate 33 for substrate adsorption is high when 
substrate attachment section 33b curves Although substrate attachment section 33b cannot fully 
curve in the edge ring-like part of substrate attachment section 33b, namely, it becomes a flush side 
in this ring-like part and the pressure distribution of this part become large Since 33f of notches is 
prepared, when 33f of notches narrows, by making it into the supporting point near the substrate 
fixed guide 33a, also in the edge ring-like part of substrate attachment section 33b, it fully rotates 
and sufficient curve of this part is attained. In addition, although the amount of supply of the 
abrasive material which will go to a substrate core if a pressure is high decreases in the above- 
mentioned ring- like part and it becomes the cause of a fall of the polish removal rate of a substrate 
core, it becomes possible by preparing the 33f of the above-mentioned notches to fully supply an 
abrasive material to a substrate core. 

[0039] In the above-mentioned example although the curve of a semi-conductor substrate is pushed 
back from the adsorption power and abrasive cloth from an adsorption hole and the force of the both 
sides of the force performs it, the curve of a semi-conductor substrate may be pushed back from 
abrasive cloth, and only the force may perform it. 

[0040] This invention can be used also when grinding by changing the polishing pressure force of a 
semi-conductor substrate in each part within a field. Namely, when the film of predetermined 
thickness is formed in the front face of a semi-conductor substrate and heterogeneity is in that 
thickness for example, make it correspond to this heterogeneity, incurvate the outside surface of the 
semi-conductor substrate attachment section in a predetermined configuration, and this is contacted 
in a semi-conductor substrate. If thrust with abrasive cloth can be made greatly and small in the thick 
place of thickness, and a thin place, respectively if a semi-conductor substrate is incurvated, 
therefore this grinds More parts of thick thickness can be ground, and the part of thin thickness can 
be ground fewer, therefore residual film thickness can be made more nearly equal. Thus, this 
invention is applicable to highly precise control of the polishing pressure force within the field of a 
semi-conductor substrate. 
[0041] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it becomes 
possible to be able to control polishing pressure force distribution to high degree of accuracy more, 
therefore to control the amount of polishes with high precision in polish processing of a semi- 
conductor substrate. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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